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Editorial
Dear readers,
It is our pleasure to welcome you to a special issue of the Journal of Social Computing. This issue contains articles
examining the evolution of collective computation within (pre)historic societies. There is special emphasis on the
possibility that the development of writing (together with both the technologies that arise with writing, and the
technologies that writing helps enable) constituted a bottleneck in the more or less continuous growth in scale that has
long been a hallmark of human societies.
Over the long sweep of hominin evolution in the last several million years, we have developed into very peculiar
mammals with a set of unique characteristics, including a large and neurally-dense cerebral cortex, a cumulative culture,
and a facility for cooperating with large numbers of unrelated individuals. In a general sense and over very long periods
of time our unique behaviors and morphology likely arose via positive feedbacks from natural selection onto the
evolution of our cumulative culture, cooperative behaviors among ever-larger groups, and increasing
encephalization[1]. Larger groups required standard cultural norms to address social problems of how to deal with
defectors, in order to return to cooperation. Increased tool use and diversity, broader bandwidth verbal communication,
and norms of behavior-stabilizing cooperation are aspects of a cumulative culture that contributed to increased hunting
and foraging success, improved childhood survival, and decreased risk of starvation, all of which had adaptive fitness
and so were selected for by natural selection. By the end of the Pleistocene Homo sapiens was successful enough to
have spread out of Africa to all the earth’s continents except Antarctica, as well as to many of the earth’s islands—a
truly extraordinary feat in the sweep of evolutionary history.
Yet there is some evidence that these developments were not a smooth, continuous progression; instead there seem
to have been bottlenecks that lasted tens or even hundreds of thousands of years, especially early in the process.
Bottlenecks in natural selection can develop if a set of traits that can be developed more rapidly (say perhaps advances
in stone tool technology) were held back by slower rates of potential change in another domain (perhaps,
encephalization). For example, for more recent times, Kim Sterelny[1] picks out a broadening of the resource portfolio
to include more fish and riverine resources, and hunting with high-velocity weapons—both appearing ca. 100000 years
ago—as examples of keystone technological developments. To be successful in increasing returns and buffering risk
though these must have driven changes in modes of sharing that in turn may have been stabilized by gossip, norms,
and ritual. Only taken together could these technological and social innovations permit further increases in group size
and expansion into new habitats. Thus the absence of any of these traits could forestall the uptake of the remainder.
Stated differently, the pace of evolution of the slowest could throttle the pace of evolution of the ensemble.
The papers collected in this issue assess the likelihood of a similar dynamic in more recent times, including some
that are partly prehistoric. We examine whether certain constraints on group size that arise from difficulties in
processing information and decision-making as groups grow in size may be relaxed following technological
innovations coupled to changes in social practice. We begin from a view of human societies as systems that (in part)
collect and process information and take actions that address challenges in their external environments and internal
operations. We call this process “collective computation”. The papers in this special issue examine the relationship
between the means of such collective computation and group scale during the Holocene, from the development of
domesticated plants and animals up to the Columbian Exchange[2] of ca. 1500. Group scale is measured by group size,
size of the largest settlement, and the size of the group territory.
It is true that some aspects of group scale (for example, how densely people are packed into settlements) affect some
aspects of collective computation. More minds interacting in denser configurations[3] produce more computation, and
can solve harder problems, assuming the sets of problems they are working on partly overlap. Nevertheless, as
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explained in the lead paper, we exclude measures of scale from the set of variables involved in collective computation,
since we are interested in studying the relationship between scale and other aspects of collective computation.
On this relationship two partly opposing points of view have recently been proposed. One sees the Holocene
development of scale and collective computation as a smoothly articulated, unified process[4]. The other proposes that
aspects of information processing, especially writing, acted as threshold technologies that, once developed, permitted
essentially open-ended growth in scale[5]. This views writing as a potential bottleneck, both in the sense that its absence
severely limits further growth in scale, and in the sense that—as the lead paper also suggests—the development of
writing depends in turn on having reached scalar thresholds. The suggested picture then is for a relationship between
growth in scale and growth in means of collective computation that is often non-linear.
Though archaeology and history may seem far from the key interests of readers of this journal, current developments
in social media are just the most recent steps in a long progression of techniques facilitating communication and thus
collective computation. We hope that the work of our authors to understand the social ramifications of the development
of writing and allied technologies resonates with the attempts of other researchers publishing in this journal to
understand the effects of contemporary innovations in media.
Guest editors:
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